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(54) METHOD FOR PURIFICATION OF AMMONIA-CONTAINING WASTE 
WATER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable 
the easy treatment of NM3-containing 
waste water by disposing a stage for 
migrating NM3 into a gaseous phase from 
the NM3-containing waste water a stage 
for heating the generated NH3 containing 
gas and a stage for bringing heated NM3- 
containing gas into contact with a catalyst 
to crack NM3 to nitrogen and water. 
SOLUTION: When this method is applied 
to the treatment of the waste water 
discharged from night soil treatment 
facilities, the night soil waste water 20 is 
pretreated in an anaerobic digestion tank 
1 and a non-dilution aeration tank 2 and is 
stored in a tank 3, following which the 
water is introduced via a pump 4 into a 
preheater 5, where the water is preheated 
up to about 100°C. The night soil waste 
water 20 after the preheating is supplied to a post-stream stripping column 6 
where the waste water rises in the column while coming into contact with 
vapor as a carrier gas 7 and releases NM3. The gas containing the released 
NM3 is diluted with dilute air 8 at need and is then introduced into a post 
stream catalyst column 9 where the gas comes into contact with the NM3 
cracking catalyst 10 having a denitrification function. The NM3 is oxidized on 
the catalyst 10 and is cracked to N2 and H20 and thereafter, the gas is 
released into the atmosphere. 
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(54) [aw©£WJ 7>*=:7^3Wt*©#ft*ffi 
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[ff**i] r>-*=r (NH 3 ) $*#*<p<omi 
N'K, 5r**-ffc:i-5NH 3 **#*«#^ifeicis^ 

5XSt, illfMLfcNHj €-atpj/^.|rflC«i+ 

5Xg>. ^»^XST*aj»$nfcNH 3 

NH, Ici5^**^»©a5e«ft«r#1-e;« i «!S;.kJ£ 

K»«-r5XS>Sr*?>rtSr#«t1-5NH 3 lir^r* 

[if** 2 ] itfJEfeWK*. (Ti) . 9-s>r* 

?> (w) , s*-rv*ri> (v) fciu^yy^y (m 
o) i'&BtfiifclWSliOTcJlKolMkttt, (p 
t) , -fy^A (i r) , Di;^ (Rh) 
7'^^ (Pd) *>6»tth-fc l «K±©**Jifeffij» 
Lfc->y#, h&itf/SfcttTA'S 

3 ^m^mtum, 

[fft*JS3] «rCNH 3 **»*A»6NH, 

kimtS*****, fii5NH 3 ^frsMcic^yrtf 

£ir#mtt-5»*«l*f;(42t;fe*©NH 3 ^flr# 
[»**4] f£NH s **^SrJDiii-5ia^. 
n#*fcf?0£&LTgiNH 3 2 5 0~4 5 0 

[«**5] tENH, T*fcL<l4b 

L<(4SO z #*£&a+£fe:£m«MfcMget) L<}4 
tr#®t1-5lf*«l-4©{sr^>icE«©NH 3 ^ff 

[0 0 0 1 ] 

4- » c ft t -r s »ait® a» ?> $ tn 

5**. *3itK^A*l;9f^fe#ffl$tl5NH 3 
*K*tft5NH, «r»*J:<N 2 tH 2 OC«tftt 

srtisrts. nh 3 lsH(**<o»ium£.m-l-&. 

[0 0 0 2] 

5. 'eoi 5?£%mmsk LTil, «x.ff, ®*<P©# 



tea^-ffi (**aax*. 20 6Wftif) . 

*0a2fifc. ®-tf*5>T h£ffl^-f#**©NH 3 
£*5-f*>X}&& (*&3lx^, 5 1 9H*af) , © 
NH 3 **#*fca**fctt||*fcJlv*-cS**fc*lfc 

8. (9) . 6 7 (1 978) t£k') tmtfbiX, 

2*. ffc^XSC0«-«7'D-feX^P ( ©#7K J ^7k*!ia*O 

J0 0 0 3] L*»Ut#e>, ±E^*S«lCtt< «TiC 

&y *<-x&&mktts>m\ &mmm&&±i- 

Zt^?mmti$>Z, (D©*jSfett. NH 3 SrSfefe 

*iSr»a L*ttHtf4 6*^i 5 HS^fe 9> 
fctt, nh 3 ^mzmfmtz, nh 3 

[0004] ig5(i. nh 3 ^ i- y yt^Mi, K 
NH 3 ^ h y yf>^*j£T#e>JxfcNH 3 ^^Sr«4!K 

h y >^*«E»^*isfe©^i:3R«^jPi-iar*5. 

Hfc*sv*T NH 3 gf#*j^NH 3 Sr» 
hy y tfy«6 £, *©*«t©Sfft)«^ 1 
6Sr*«LfcS4«if9i54u:JSStt!^l 8fe36«Lfctt 

^LfeHfcNH 3 ^W#*I4, #>-y4iCi(9^f^|5{C 
*AS<X. S^fMi5-C, mttsi 0 OtiriP^^nfc 

©*>^ h y s-f i^«6ic-t©±«a><bjKAu TSB * a 

S*U S»,¥©NH 3 Ir-ttf^^iis^i;^©^^ h 1 
1 SrSTftffi^Ha., »:tti<*;ftfcNH 3 ^##^(4. ^ 

H 3 SSTE (1) »:«oT»»t5. 
[0005] r©i§. nh, cDiWHiramcTS 

(2) iusiv o) &.iz7Fi,itmfc5:mtf£.c, no 
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*3itrN 2 oi^mizm^ti,, s^t, nh 3 

^SrfcUKKWa-t-ifcfeCtt, iENH 3 i^-MTitc 
ttt?*<. NH 3 S»fc»l£t5NOx|:iit5£. 
S^fct), S6S5i4> ±EH5ic*LfcJ; 5fc, NH 3 ft 

NH 3 +3/4 0 2 - 1/2 N 2 + 
NH 3 + 5/40 2 -NO-3/2H 2 0 
>1/2N, 0+3/2H, 



t?, 8#NH 3 itfiScLfcNO x ft TIE (4) Sfctg- 
tSS^*5;>Cl!), hWENOx f©NOftif5c& 

[0 0 0 6] 

Hki] 



3/2H, O 



1 3 +NO+l/40 2 — »N, +3/2H, O 



NH, 

[0 0 0 7] 

*ft«Ti4NOSr»*-t5it!il?$Tfc, N 2 Oll-t 

©4*^5i:JSfflJKTv*. n 2 o«co 2 iiaut 
*«S«{t©SH#i«t*toixT*3'5 > mft-t©** 
*S5KSrtH LfcCTtt, 2 fc^*©*^*^* 5 © 

a»J*sftff*Jxfcr irfc*»>, »*^©^3tr#ft*/ig|i- 
5fc*©ffLV^S«©BI!*^*i65jixTv^fc 0 *^^© 
!RJBfi, Jfc.E**ai«o|BW*«r4< U ffiSt^or 
ftaf»f*«SStJ;iciv\ nh 3 ^*Sf*© 
«f 5 r h K fc 3„ 

[0 0 0 8] 

(i) r^=7 (nh 3 ) i!r«fi*t©itjfeNH 3 ft 

«*ft-t5NH 3 S^*©i*to!r8rK*5^T. MEN 
H 3 **#*d>6NH 3 Sr«ttB*!c^fr**5XSi:, 

R3BSfcIgT-»SS£ftfcNH 3 ^fftf^ft, NH 3 fcj: 

[0 0 0 9] (2) ffimf&MiK (Ti) , 9^ 

?7.7-V (W) , /<-?-S?!>A (V) JSitK^E-y 
(Mo) *»6»«Hfcl««±©x;*©g?{t:#,i:, e^fe 
(Pt) , fy^S-A (I r) , n-^?A (Rh) *S± 
0^7^'? A (Pd) i>t>mtitiiz 1 «£i-h©*&jRft 
tMfLfc->y#, -t?*?^ h*5 < fctVSfcfiT/i'$-}-ft 
^#1-5tt*-efc5rtSr#mt-t-5±K (1) 
©NH 3 

[0010] (3) SJENH 3 ^rft*4>6NH, ft* 
»t»fclMT**6¥**, ltffiNH 3 y 
T^ft^aA/-eNH 3 ft* hy ytf^milT* 
5: tft#«£-f5±E (l) tfctt (2) KE*©n 
H 3 £*#*©#fc#&. 

(4) fENH 3 *^^«-M+5Xa^, luCNH 



- (1) 

- (2) 

- (3) 
... ( 4 ) 



3 t-ib-it^/Sfcii^-a^Bffip^i; 

ijE*LT8NH 3 t»^S2 5 0-4 5 OTJiCiDlfS 
t5iet-*5; >ft#«ti-5±E (1) ~ (3) © 

[00 11] (5) ffiENH 3 T*fcL< 

R%L<ttso 2 ^ft«ia-*-5e;S;l;f[*K^jifct 

<i±SS3K,«ESIitA^#til$M5NH3 

r i 5 ±E (1) - (4) ©toh,!W::E«© 

NH 3 

[0012] *«wtei3v»T, nh 3 

©iS7cSttft#1-5»i«^£->NH 3 d^62*»ft; 

* (nox) z±!&$-£zmtez#Tz>%2mig:f$.£k 

tti^t, <t$v (t i) , ?y^xfy (w) . 

(v) fc-itF^yyr^ (Mo) frbmt£ti1ti 
a«±<c75»©sftti («i/iS») t, e& (pt) , 

■iVWJ* (Ir) , ni^A (Rh) *JiW/<5^9 

a (pd) *»e>aiif<xfcisiei±©»^jisftfii^Lfcv 

ftiB£LTW;KLfc«ffl& OB5fl¥0 5-1 4 6 6 3 4f 
4 if) amtif&fta. 

[0013] ±.mmm<n% 1 tx, m*.a t i - 

V, Ti-Mo, Ti-W, Ti-V-WStliTi- 
Mo-V©V^JX*'©ia*-g-to*©»{t|jjft, *2(fc» 
fcLTigfce&i^ «HK^'7v : 5'A, ifrffcni^A*© 

LTSf (Cu) *fcfiUc (Fe) ZmftfLtz^/U-f-f-J 

±f5#4I*t*l:a»Jt5;t4< > »4k«©S« 

[0 0 1 4] *38WI=*jv^T. ±E*!t©Blfil^tL 
rtt, ?v?y.7-si5i.V/<--}- ; J-^ a (v) *^ 
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[0015] aid, xmrnx-mMtz, ®.mmm%ffi 

ilCfc^T, w£D«©ajLB, NOSrNH 3 Wo 
TSTE-rSfil^^jgfit-ti-^^n^Trt (f5ll££) <D 
;;of:oiC>"'; * ©#JLK;5S^t 5 ? t n ;KT# 

S'cNO x Sr*fi£ £ir*f£te£.fi-r (IB2$#) 
*5fiJt$JxTV^5 0 NH 3 l4*«ErtS8©?^n#Trt(C 

tt«u m2^»±r-±iE (2) mm^xmittsnx 

rtii»*LfcNH s t«S?LTT12 (5) SSrog^KH. 
oTN 2 Cai55$tl5„ 

[0 0 16] 

[ft 2] 

NH 3 + NO + O z ->N 2 +Hj O ■•• (5) 

nh 3 \ci%WKRfotmmftnx-m'ir-fz><Dx\ no 
*5;t4<NH s &n 2 cats-fa rtasrf 5. 

[0 0 17] SfclBWCfc^T, NH 3 §tt**?,NH 
3 ^IStCiflStifS!: LTI4, &S#j|Ci4NH 

p H/5 S 1 0 Jc f fci6V^-g-ll, SRfiSr 
MtpHl OJJt-h^Lfc®*,, =*■-*■ yrtf-XiLT, 

[0 0 18] *38Wtc33^T, NH 3 ^Irtf* SrSDfR-t 

NH 3 ###xtt, SeStro, MltMtfcNH, £ 
* h. 5«*«J1 CDSItitt S£ 2 5 0-4 5 0 
t, »*L<»3 5 0~4 0 Ot^Si: OlzmmZix 
5„ *il«OR^£S*S2 5 OtJ;i5t>ev^i:3£^7iN 
H 3 ^«Stt* J l#feh-4v^i*^A\ n 2 oroiteii; 
*ltt5ll«'M, 4 5 ots-igx.-rfcffitticK^st 

[0 0 19] #3S9?l;:*i^T, »a«i4iNH 3 f 
t 14, «*«T**fctt LJJ&JSJSRft 



nh, mm^^mtm^t^^iK %m 
feat j; o xms4=ic#fi ; prtg^NH 3 «»gfc#«iL 

[0 0 2 0 ] 

*2 0Sr«^tt#Hax-^t:i-5!St^ttffi{t:«tii; 1 » 

^3i, S^^^3!C|?®*iX7t5»^*^f!«5 

y -yt-v^ero^ssiry^ h i i zfrLxmmztitt 

ftNH 3 ^asfttgi o fc^fcii Lr«gg^i^T^^5. 
7(4. 5T«7, 814, *«^-Cfc5„ 

[0021 ] r©,t. 5&«s£k*;^t, Sfeagp^-cfc 
z vfcftfc 2 o i4*fvte?s{t:flri . mnm% (.m&fi 
ffi) W2-cgj«ia*ixr^v^ 3iz&8£Mt<Dh> # 

>"7*4Sr^-L-C^S^5(ci*A$ix, &mSS&5T-i£jl 
oo-cs-e^jjxSo m&wu£#*2 0i4&islro 

t!)m 7>LT©^«t««L*^e>«rt«r±# 
U NH 3 SrKcffli-5 e ScW$nfcNH 3 Sr^tf, 09*. 

8T-, #il*.i43~4f§IC#-f?$n. «^-iCioTi4@* 

*bs Lfc/^— tmx^mistiit<nh'&m,<nmtm 9 

L. NH 3 ^sgjlEtt^ 1 0 ±T% Wx:f4 - 2 5 0~4 5 0 

tr-ifftu, n 2 tu 2 oic^Stifcro^^^fttii 
$*T,5a NH 3 <Dmtftte$f\m>£tZ>k!§. 

bftiNOli, SfH2SSlSI««gSr«i^NH 3 dMl 
0roHffKJK,iif«|tg(rJ;oTN 2 i-«5E$ix, N 2 Oco^ 

[0022] xmrnwiziitifc tRfeaftsa>6>^ffi 

StboLK^S:^ hy-j/e>^«6i-*AL, h 

h 3 «ra*x<»«-t-ei>^7-se. 



X\ NH 3 **#*Sr^jJc^**RS:«£feS*5- 

[0 0 2 3] *fc, *3feK«Ki*i(i > SitUNH 
3 KiiNO x»7C&ttSr«ifcNH 3 1 0 Sr 

2 5 0~4 5 0t, »*t<H350~4 OOtTjj 

[0024] a 3 a, *mw&ikj3mw3rti>io#m£ti 

5NH 3 ^##7kt0toaiwMfflLfc»^©g««^ 

[0025] ;ffli5!iitoi>t, mk.yi?kWffi<n 
3i«iiisi 4t*ASix, H^as^si^jxfcft, a 

^ 3 fcJfrtfSJx, ^SiCJS CT»«i 
If 5TM£;Hfc©*>«)5fE©.x K y s/f>-^*6lc*A 
Sfts NH 3 h!) s> f >^$H5„ * h !) yfy/ 
«©NH 3 £^tf#*tt, &SKf5CT#^£M8T'# 

3 #)Wttl£l 0©#ftT"?N 2 >H 2 OKa&WftSja 

5„ 4fc, wtfSiSNOdsiosNj, oroifig^asilcH 

[0 0 2 6] 

[0027] mmm 1 

^Wy*^7i) (Ti0 2 Sti:3 0wt%, S 
0 4 tti:8wt%) 6 7kgiZ;<7?l/y?,^ls&T 

( (NH 4 ) 1 0H lo -W 12 O 46 - 6H 
2 O) 2. 5kg. ^?/-5t^iT^-JA2. 33 

J6KLfcfttt*U 5 5 0tT-2^W^fi£L, nbtlit 

a»*0»*l±T i /W/V =91/5/4 OJPf-Jt) 
-CJsS. 1. 33X10" 2 wt%(Dtft6M 

(H 2 (PtC! 6 ) ■ 6H 2 O) S«l y y K/HC, 

®SE->y#»* CMmmmtm, w=yF) soo g 

tiitWitasiL, 2^«p 5 o one -c 2 B#|8] 
<*.# Ltc. o l w t%p t • s i o 2 &KHU 152 

[0 0 2 8] ftC. 3S1 fi£#2 0kgc*2,(S^2 0 2 g 



(--> y * • T/w 5 S*«««t 5 . 3kg. *1 7kgSrJD 

V/visit/^'J K , n/WT/w = -;P©X5 y ^fgl, i 
5 0t;T-fe«|LrttffiS#>L. 

wa, 2 Wpl5±a£F"T?»fi; tr- 

ig, 5 0 0-CT-2B#r B m^l,Tlftffi«|gSr«x.fcNH3 

[0 0 2 9] »6ixfcMti«l^ffixfcNH 3 

it), x (■ y y f y^©#^f x Sr«« Lfc«ig^x £ 

fi^TNH 3 ^KM^tfofct r5, SfPlfttineDN 
H 3 SS114. appm, NOttO. 8 p p m, N 2 O 
Ii2 0. 9ppmT\ NH 3 ^4W9 7%tfcof:. 
ft*f, ±IStt«lr*5(t5 (fg2fi!c#) / (J&1J0MM it 
it 1/9 9T-Sb<5. P t 
l&^T2ppm T-feofc c 
[0 0 3 0] *Jg0i|2 

*ffi«icoi. 3 3 x i o' 2 w t %m.it&&m (H 

2 (PtClJ • 6H 2 0) 3. 3 2X10 

_2 w t%<D&t4 <Ji>-y.h (I r C 1 4 ) &2. 17 

i it£ 2 / 9 s t ufcei^tt±EHji«i i t mat 

©NH 3 ^«K»Sr?fofc>r6, £JSSifflncoNH 3 

8^(4 5. Oppm, NOI±2ppm, N 2 OlilBp 
Pint, NH 3 ^**I4 9 6%T?feofc 0 
f©I r/P tSftitttlTfet). Pt + IrMili 
• teWmM%m-X 5 P pm Tifcofc. 

[0 0 3 1 ] |«£«3 
II«2©S^ y i> ? A S^gni* fcetfl- 
!i^«IICUT«ffi«r^KL. H««2 irH«©NH 3 » 
#pKKS-?Tofct-6, SSSItlinWNHj »Slil 0 
PPm, NOii5 p pm, N z OI41 8 p pmt, NH 
3 9 4. 7 % T-fc o fc„ 

[0 0 3 2] ttttfll 

3 -f^x7-f j-fifl: (-t/vjfc 2 0 0 -ir 
/Vfl[C*0. 3mm) l:f^^7^ (T i 0 2 ^**3 0 
wt%) ^r^ifLfcS. 1 5 OtT&iSU ffW^ = 
Ti/;vSr^gU, 1 5 OtT-RSIU^m, 5 00t"e2 

5^fi^fe©*SSE*-P t^O. 1 w t%lcft5i 
iLtt, laOttftiU 5 5 0'C-C2S#P e giifieL 

[0 0 3 3] Sci^r. 1 1 RiatcoistasCSjKSSr 
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l~3 iSSffix l-y y¥>'?'®<D&tfxzmML-k.m 
«i?-^ilt«! <0 B © *# N H a gg^^, 

Oppm, NOW: 2 5 0 ppm, N 2 Ott9 0 0 p pm 
NH, K*«9 0%ffcofc. ifc, S5t^KS 



(SUttinWNHa mmt3 P pm, NOI15 p pm, N 
2 OI19 0 0 p pmt, NH 3 81**149 9. 5%tf*, 

[0 0 3 4] 





* # A 


* ft B 




128 L/h 






NH, 3000 ppi 
H, O 28%, 






400 t; 


£ft«t£» : 280 r; 
•gTcfcrStg : 350 t 




6 m/h 


KftttOS : 17m/ h 



mi) 



[0 0 3 6] 



.,„ (APNHi ppt -ffinNHt ppa ) 

NH, &£i?t= xioo («) 

APNHi ppn 

[«2] 





ffinNH, (ppn) 




SQN, OCpuD 


NH, «•** (» 




■1.5 


0.8 


2D. 9 


97 


» 2 


5.0 


2 


16 


96 


' 8 


10 


5 


18 


94.7 


ttJtSMl 




250 
5 


900 
900 


90 

gas 



[0 0 3 7] *2KteV>T, ftKW 1 ©4i-g-i±, K-ftfi* 

«SJ£«ittJaicfc-it5NH 3 , NO*5J:rj:N 2 ommx 

-ttl^ft 2 5 O , 2 5 O&irjtg 0 Oppm <t&oT*5 
t), ro5*>NH 3 tN0liitfl©lS*«O7t-S 

ft«KRfSHWoi:Sfce.-f 9 0 Oppm -C&ofc. rft 

c»lt, i ~ 3 mmtfcizmm a $ n 

OiiSppm , N 2 OI41 6-2 1 ppm Vh-ott, ~<DZ 



[0 0 3 8] H 4 fi, * 3 tzm Lfc&ft"?, HJfiCT 1 o 
JK««igSr«x/cNH 3 ##*!«fci3 ±rjtJt«5« 1 (DWtfc 
ttiie^*Jit5NH 3 8«$tNH 3 »K^*3it5NO 

ft*5, NH 3 ^**!i±ffii:[SI«iCLT*fc, NOtfc 

[0 0 3 9] 
[it 2] 



NO, N, O 



SJaNO, N. O ppm 
APNHi FPU 



-X100 («) 



[0 0 4 0] 

[»3] 



me 


& # 




128 L/h 




NHj 3000 ppa 
H, O 28%, m&SS. 


mx 


200 ~450 "C 




17 m/h 



mm i mm 

Ifl 0 0%"Cfc3#, itt*^l©tt!Kr*fi#ig.^ici3!t 

•5NOisJ:o : N 2 oig4^as3(5v> - 

#U 1 ©«KT-tt2 5 0~4 5 0'C©£ffigci; 

*5^-CfcNO*5j:0!N a 0©M«5fi<, NH 3 ©1 

£>. JKffi«ffi*rfitxfcNH 3 ^«tt^li2 5 0~4 5 0 
■C©l£v>l5ffl-CNOxro|g±«rSi*JLo-oNH 3 

[0 0 4 1] 

*«rl i*5Tf5 0 #JSfiro?S#3f 2KSE«© 

38931:: J: *Wf. ±E3SW©S6*iH*, NH 3 



[0 0 4 2] 3 tEf©*»Cihii, ± 

ie^W©S()*KiCx.. NH 3 ^»*<fC>gjf2NH 3 S- 

3S4iciE«ffl«WKiix«. jbt38W©sa*te»];t.. ft 
*iS^-e, NH 3 <0ftmm$:iLr)m±&^:5z £#T?t 

L«&a}feS:^f>#ttS*Jx5NH 3 OfiffiN 

[H2] jtiiwoiiB*iR*-*-r®« 

[H3] *«BJ©te£0||J£#i<Dgg5fitt^S1-H o 
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s^mj,^* it: mm 
7: *t'jr« I8:r~' 
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■7 a y Y^—*J<DWti 

4D037 Mil AB12 BA23 BB01 BB02 
BB05 BB06 CA09 CA11 

4D038 AA08 AB29 BB01 BB15 BB16 

4D048 AA08 AB01 AB02 BA03Y 

BA06X BA07X BA11Y BA13X 
BA23X BA26Y BA27X BA30X 
BA31Y BA33X BA39X BA41X 
BB08 CA01 CC38 CC39 CC47 
CC50 CC52 

4G069 AA03 BA01A BA02A BA02B 
BA03A BA03B BA04A BA04B 
BA07A BA14B BB02A BB02B 
BB04A BB04B BCSOA BC54A 
BC54B BC59A BC60A BC60B 
BC71A BC71B BC72A BC74A 
BC74B BC75A BC75B CA05 
CA07 CA08 CA10 CA11 CA13 
CA17 EA03Y EA11 EA13 
EE08 EE09 



